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(54) Communication system, methods of managing a communication system and mobile user 
equipment 



(57) The invention relates to a communication sys- 
tem with at least two different access systems, wherein 
a first access system is capable of handling a first 
number of communications between a mobile user 
equipment (MUE) and the first access system and 
wherein a second access system is capable of handling 
a second number of communications between the mo- 
bile user equipment (MUE) and the second access sys- 
tem. 

According to the invention the communication sys- 
tem contains at least one means for making at least one 
decision, which communication or communications are 
handed over in the case that the mobile user equipment 
(MUE) moves between the first access system and the 
second access system and at least one means for exe- 
cuting the at least one decision. 

The invention further relates to a method for man- 
aging a communication system. 
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D scription 

Field of the Invention: 

[0001] The present invention relates to a communica- 
tion system with at least two different access systems, 
wherein a first access system is capable of handling a 
first number of communications between a mobile user 
equipment and the first access system, and wherein a 
second access system is capable of handling a second 
number of communications between the mobile user 
equipment and the second access system. 
[0002] The invention further relates to methods for 
managing a communication system with at least two dif- 
ferent access systems, wherein a first access system is 
capable of handling a first number of communications 
between a mobile user equipment and the first access 
system, and wherein a second access system is capa- 
ble of handling a second number of communications be- 
tween the mobile user equipment and the second ac- 
cess system. 

[0003] The invention further relates to a mobile user 
equipment capable of communicating in a communica- 
tion system with at least two different access systems, 
wherein a first access system is capable of handling a 
first number of communications between a mobile user 
equipment and the first access system, and wherein a 
s cond access system is capable of handling a second 
number of communications between the mobile user 
equipment and the second access system. 
[0004] Communication systems such as cellular and/ 
or satellite based telephone systems have developed 
significantly in operations world-wide. 
[0005] An important example of a communication sys- 
tem with a first access system and a second access sys- 
tem is an implementation of so-called ■islands" of a new 
access system within an already existing access sys- 
tem. However, the invention is not limited to implemen- 
tations of a new access system within an already exist- 
ing access system, but applies to any communication 
system with at least two different access systems. The 
invention also refers to a communication system that is 
equipped differently within different service areas, for 
example giving users within cities a higher service qual- 
ity than in rural regions. 

[0006] Future communication systems will allow mo- 
bile user equipments to perform a greater number of 
communications simultaneously. Examples of the com- 
munication include telephone calls, faxes, downloading 
of data or uploading of data (file transfer). However, the 
invention is not limited to these examples. According to 
the inv ntion, communication is not limited to any spe- 
cial form of transfer, neither to information transfer with 
establishing a conn ction nor to connectionl ss infor- 
mation transfer. According to the invention, communi- 
cation includes connections as well as connectionless 
transfer of information such as Short Messaging Service 
(SMS). Future wireless scenarios for wideband wireless 
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multimedia servic s can compris : interactive news de- 
livery (voice, video, E-mail, graphics), interactive e-mail 
(text, graphics, video clips), interactive audio (CD-qual- 
ity voice, video, graphics), video conferencing, web 
s browsing, dynamic Internet-based games, downloading 
large files from intranets or position/location-dependent 
"push" info. 

[0007] An object of the invention is to create a com- 
munication system with a first access system and a sec- 
io ond access system, wherein at least one of the access 
systems allows the mobile user equipment to perform 
more than one communication, wherein a intersystem 
handover of communication between the first access 
system and the second access system is possible. 
is [0008] A shortcoming of the known system is that an 
intersystem handover between the first access system 
and the second access system is not possible. 
[0009] This problem is solved advantageously by the 
system of claim 1, the method of claim 15, the mobile 

20 user equipment of claim 3B and the method of claim 39. 
[0010] A further object of the invention is a method for 
managing a communication system with at least two dif- 
ferent access systems : wherein a first access system is 
capable of handling a first number of communications 

25 between a mobile user equipment and the first access 
system and wherein a second access system is capable 
of handling a second number of communications be- 
tween the mobile user equipment and the second ac- 
cess system. The method is carried out in a way that it 

30 is evaluated if a intersystem handover from the first ac- 
cess system to the second access system should be ef- 
fected and if the intersystem handover is necessary 
maximally the second number of communicatbns are 
handed over. 

3S [0011] A further object of the invention is a method for 
managing a communication system with at least two dif- 
ferent access systems, wherein a first access system is 
capable of handling a first number of communications 
between a mobile user equipment and the first access 

40 system and wherein a second access system is capable 
of handling a second number of communications be- 
tween the mobile user equipment and the second ac- 
cess system. The method is carried out in a way that at 
least one of the communications is put on hold before 

45 the intersystem handover and kept on hold after the in- 
tersystem handover. 

[0012] A further object of the invention is to provide a 
mobile user equipment, capable of communicating in a 
communication system with at least two different access 
so systems. According to the invention, the mobile user 
equipment contains an indicator to indicate an intersys- 
tem handover to a mobile user. 

[0013] Further advantageous embodiments and im- 
plem ntations are achi v d according to the claims 2 to 
ss 14 and 16 to 37. 

[0014] Th invention makes us of th idea to distin- 
guish between different communications and/or differ- 
ent types of communication. Thus the invention allows 
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the communication syst m and/or. th mobile us r 
equipment to handov r different communications and/ 
or different types of communication in a different man- 
ner. 

[0015] According to the invention, the problem is 
solved by a communication system with at least two dif- 
ferent access systems, wherein a first access system is 
capable of handling a first number of communications 
between a mobile user equipment and the first access 
system and wherein a second access system is capable 
of handling a second number of communications be- 
tween the mobile user equipment and the second ac- 
cess system. This is characterised in that the mobile us- 
er equipment and/or the communication system con- 
tains at least one means for making at least one decision 
which is capable of deciding which communications are 
handed over in the case that the mobile user equipment 
moves between the first access system and the second 
access system and in that the mobile user equipment 
and/or the communication system contain at least one 
means for executing the at least one decision. 
[001 6] The communication system allows mobile user 
equipments to communicate. A communication system 
consists at least of at least one access system. An ac- 
cess system consists of at least one access network and 
at I ast one core network. An access network consists 
at least of entities that manage the resources of the ac- 
cess network and provide the user with at least one me- 
chamism to access the core network. 
A core network consists at least of entities that provide 
support for the network features and telecommunication 
services. The support provided may include for example 
functionality such as the management of user location 
information, the control of network features and servic- 
es, the transfer mechanisms for signalling and for user 
generated information. 

[0017] An intersystem handover is a handover be- 
tween a first and a second access system, or a handover 
within a first access system, in both cases between 
means with different capabilities. 
[0018] As the invention is not limited to communica- 
tion systems with UMTS and/or GSM as access sys- 
tems, neither the access network nor the core network 
are limited to elements of UMTS implementations or 
GSM implementations. Each of the access systems 
may comprise at least one access network and at least 
one core network. As the invention relates to access 
systems with different capabilities of handling simulta- 
neous communications, no special structure of the net- 
works is required. Therefore the access network may be 
any installation, which is capable of giving mobile user 
quipments a capability of transferring information. The 
core network could be any installation, which is capable 
of transferring information to and/or from other commu- 
nication systems, for xample, a fixed network such as 
an Integrated Service Digital Network (ISDN), a Public 
Switch d Telephone Network (PSTN) or a further mobile 
network. 



[0019] As the invention relates to a large variety of 
communication systems, the nature and occasion of the 
means for making at least one decision which commu- 
nication or communications are handed over in the case 
s that the mobile user equipment would move between 
the first access system and the second access system, 
may vary too. 

[0020] The means for making at least one decision 
may decide on the number and/or the identity of a com- 
10 munication or communications to be handed over. This 
includes also the case that no communication is handed 
over, for example when a mobile user decides not to 
continue a route in order to avoid a intersystem hando- 
ver. 

15 [0021] The mobile user equipment is capable of hand- 
ing over at least one communication from the first ac- 
cess system to the second access system. Each of the 
access systems is capable of handling a certain number 
of communications for each of the mobile user equip- 

20 rnents. A limitation of the number of communications 
originates for example in technical constraints as found 
in the conventional GSM system, which is capable of 
handling only one communication for the mobile user 
equipment. However, even systems which would princi- 

25 pally allow a higher number of simultaneous communi- 
cations for each of the mobile user equipments could be 
limited permanently or temporarily to a certain number 
of communications for each of the mobile user equip- 
ments. 

30 [0022] Whereas an intersystem handover between an 
access system, that allows a lower number of simulta- 
neous communications to an access system, which al- 
lows a higher number of simultaneous communications 
does not evoke problems, the intersystem handover in 

35 opposite directions is difficult. 

[0023] The invention allows a management of differ- 
ent communicatbns of a mobile user equipment which 
passes from a first access system with at least two, pref- 
erably more simultaneous communications to another 

40 access system allowing a lower number of simultaneous 
communications for each of the mobile user equip- 
ments. 

[0024] The first access system comprises for example 
a Universal Mobile Telecommunication System (UMTS) 

45 and the second access system is a Global System for 
Mobile Telecommunication (GSM), or an Universal Mo- 
bile Telecommunication System (UMTS) which allows a 
lower number of simultaneous communications than the 
first access system. 

50 [0025] The mobile user equipment is, for example, a 
mobile computer capable of communicating, a mobile 
telephone or a mobile multimedia system. 
[0026] In an advantageous implementation of the 
communication syst m, the methods, and the mobile 

55 user equipment, the communication system contains at 
least one m ans for det rmining a capability of at I ast 
one of the access systems. 

[0027] In a preferr d embodiment of the communica- 
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tion system, the m thods, and the mobile user equip- 
ment, the means for determining the capability is located 
in a core network. 

[0028] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, at least one access network of the com- 
munication system contains the means for executing the 
at least one decision. 

[0029] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, a core network contains the means for executing 
the at least one decision. 

[0030] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, the mobile user equipment con- 
tains the means for executing the at least one decision. 
[0031] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, at least one access network of the communication 
system contains the means for making at least one de- 
cision. 

[0032] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, a core network contains the means 
for making at least one decision. 

[0033] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the mobile user equipment contains the means 
for making at least one decision. 

[0034] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the communication system contains a means for 
making at least one decision whether an intersystem 
handover is necessary. 

[0035] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the means for making at least one de- 
cision whether an intersystem handover is necessary is 
a device (DPH). 

[0036] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, the device (DPH) is located in an 
access network (AN). 

[0037] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the device is located in a radio network 
controller. 

[0038] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile us r equipment, the device is located in a core net- 
work (CN). 

[0039] I n an advantegous implementation of the com- 
munication system, the methods, and the mobile user 
equipment, a Base Station Controller (BSC) and one or 
more Base Transceiver Stations (BTS) constitute an ac- 
cess network of the communication system. Within an 
implementation of a Global System for Mobile Commu- 
nication (GSM) every mobile user equipment is linked 



to one Base Transceiver Station (BTS). In other access 
systems like impl mentations of a Universal Mobile Tel- 
ecommunication System (UMTS) each of the mobile us- 
er equipments may be in a contact with more than one 

5 Base Transceiver Station (BTS). 

[0040] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, it is evaluated if an intersystem handover from the 
first access system to the second access system should 

10 be effected, wherein in the case that the intersystem 
handover is necessary at least one communication can 
be handed over. 

[0041] In an advantageous implementation of the 
communication system, the methods, and the mobile 

is user equipment, an access network sends an intersys- 
tem handover query to the mobile user equipment. 
[0042] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the access network signals a core network before 

20 the access network sends the intersystem handover 
query to the mobile user equipment. 
[0043] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, the core network adds information 

2S about a communication or communications that can be 
supported. 

[0044] This information is based on a capability of at 
least one of the access systems, especially the capabil- 
ity of the access system to which the communication or 

30 communications are handed over. 

[0045] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, a mobile user decides about the com- 
munication or the communications which should be 

35 handed over to the second access system. 

[0046] This decision can be taken at any suitable time, 
for example, in a setup message of the communication 
or after a signal that an intersystem handover is neces- 
sary. 

40 [0047] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the mobile user equipment informs the access 
network about the communication or the communica- 
tions which should be handed over to the second access 

45 system. 

[0048] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the mobile user equipment informs the 
access network about the communication or the com- 

50 munications which should be handed over to the second 
access system at a communication setup. 
[0049] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the mobile user equipm nt receives an int rsys- 

55 tern handover qu ry for int rsystem handover towards 
the second access syst m and aft rwards the mobile 
user equipment disconnects all connections, that can- 
not be k pt in the second access system. 
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[0050] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, the core network decides which 
communication or communications should be handed 
over to the second access system. 
[0051] The decision which communication or commu- 
nications should be handed over to the second access 
system includes the case that no communication is 
handed over An intersystem handover can be rejected 
by the access system, the mobile user equipment or the 
mobile user. The mobile user, for example, may decide 
to remain within a service area which is covered by the 
first access system. 

[0052] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the mobile user equipment contains an 
information interlace, for example an indicator either vis- 
uai.audio and/or tactile example given a blinking light, 
to inform the mobile user about a potential intersystem 
handover. Therefore the mobile user can avoid an inter- 
system handover by stopping a movement out of the 
service area which is covered by the first access system. 
[0053] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, 

the core network disconnects ail calls which cannot be 
kept in the second access system. 
[0054] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, at least one decision about a commu- 
nication or communications which are handed over in 
the case that the mobile user equipment (MUE) would 
move between the first access system and the second 
access system depends on at least one presetting. 
[0055] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the presettings are located within a mobile user 
equipment. 

[0056] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the presettings are transferred to the 
core network within an initial user equipment (IUE) mes- 
sage and/or in a setup message. 
[0057] An initial user equipment (IUE) message is a 
message sent, before and independent of a setup mes- 
sage, containing at least information about presettings 
for an intersystem handover. 

[0058] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, a message which depends on the 
pr settings is sent to the core network after the core net- 
work has sent a request to the mobile user equipment. 
[0059] In a preferred embodiment of the communica- 
tion system, th methods, and the mobile us r quip- 
ment, th m ssage depends only on the pr settings. 
[0060] In an advantageous impl mentation of th 
communication system, the methods, and the mobile 
user equipment, the m ssage depends also on an ac- 



tive decision of a mobile user. 

[0061] In a further advantageous implementation of 
the communication system, the methods, and the mo- 
bile user equipment, the presettings are stored within 
5 an access network and/or an core network. 

[0062] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the presettings can be different for different mo- 
bile users. 

io [0063] In an advantageous implementation of the 
communication system, the methods, and the mobile 
user equipment, the presettings are identical for all us- 
ers. 

[0064] In a preferred embodiment of the communica- 
te tion system, the methods, and the mobile user equip- 
ment, the presettings can be different for different cate- 
gories of communications. Examples for different cate- 
gories of communications are speech or data calls. 
[0065] In an advantageous implementation of the 
20 communication system, the methods, and the mobile 
user equipment, the presettings can be different for dif- 
ferent priorities. 

[0066] An example for a priority call is emergency 
calls. 

25 [0067] In a preferred embodiment of the communica- 
tion system, the methods, and the mobile user equip- 
ment, the presettings are defined and/or modified by an 
operator. 

[0068] In an advantageous implementation of the 
30 communication system, the methods, and the mobile 
user equipment, the presettings are defined and/or 
modified by a mobile user. 

[0069] In a further advantageous implementation of 
the communication system, the methods, and the mo- 

35 bile user equipment, at least one of the communications 
is put on hold before the intersystem handover and kept 
on hold after the intersystem handover. 
[0070] The invention also solves the problem to hand 
over multi-party calls. If one or more communication is 

40 put on hold, it is possible to reactivate the communica- 
tion at a later time. However, the method of putting at 
least one communication on hold before the intersystem 
handover, to keep it on hold after the intersystem hando- 
ver and to reactivate the communication at a later mo- 

45 ment also applies to other communications as data com- 
munications. For example, it a mobile user equipment 
with an activated speech call and an activated down 
load of a file moves towards an access system which 
allows only one simultaneous communication, the data 

50 communication is put on hold and reactivated later, es- 
pecially after the mobile user equipment has finished the 
speech call or has once again moved towards a third 
access system which allows more than one simultane- 
ous communication. 

55 [0071] In a pref rred mbodiment of the communica- 
tion system, the methods, and the mobile us r equip- 
ment, the mobile user equipment (MUE) puts the com- 
munication on hold. 
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[0072] In a further advantageous impl mentation of [0075] According to figures 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10 

the communication system, the methods, and the mo- and 11 the present invention is d scribed in conjunction 

bile user equipment, the core network (CN) puts the with an intersystem handover from a Universal Mobile 
communication on hold. Telecommunication System (UMTS) as a first access 

[0073] In a preferred embodiment of the communica- s system and a Global System for a Mobile Communica- 
tion system, the methods, and the mobile user equip- tion System (GSM). However, the examples are not lim- 
ment, a mobile user is informed before the intersystem ited to an intersystem handover from a Universal Mobile 
handover. This allows a decision of the mobile user Telecommunication System (UMTS) to a Global System 
about a communication or communications he would for Mobile Communication (GSM) but include all types 
like to maintain. w of handover between an access system with a high 

[0074] In the following the invention will be further de- number of simultaneous communications to an access 
scribed by means of examples and by means of the fig- system with a lower number of simultaneous communi- 
ures. cations. The different number of simultaneous commu- 

nications could have technical or non-technical reasons, 
Fig. 1 shows sequences for a first implementation is for example different operators of the access systems. 

of an intersystem handover procedure ac- For simplicity the second core network belonging to the 
cording to the invention. second access system is omitted from the figures. 

[0076] Means for making at least one decision which 
Fig. 2 shows sequences for a second implementa- are capable of deciding which communication or com- 
tion of an intersystem handover procedure 20 munications are handed over in the case that a mobile 
according to the invention. user equipment MUE would move between the first ac- 

cess system and the second access system are after- 
Fig. 3 shows sequences for a third implementation wards described by an logical element LE. Means for 
of an intersystem handover procedure ac- executing the at least one decision are afterwards de- 
cording to the invention. 2s scribed by examples of execution elements EE. The el- 
ements may be realised physically or virtually. 
Fig. 4 shows sequences for a fourth implementa- [0077] The sequences according to the figures 1 , 2, 
tion of an intersystem handover procedure 3,4,5,6,7,8,9, 10or11 are only a part of signal transfer 
according to the invention. processes. 

30 [0078] To achieve an efficient intersystem handover 
Fig. 5 shows sequences for a fifth implementation from UMTS to GSM different solutions to decide wheth- 
of an intersystem handover procedure ac- er the intersystem handover is necessary may be imple- 
cording to the invention. mented. Each of them could be combined with each of 

the sequences according to the figures 1, 2, 3, 4, 5, 6, 
Fig. 6 shows sequences for a sixth implementation 35 7, B, 9, 10 or 11 . 

of an intersystem handover procedure ac- [0079] It is preferred, that at least one message in- 
cording to the invention. eludes a measurement control MCT. A measurement 

control MCT is carried out most advantageously in one 
Fig. 7 shows sequences for a seventh implemen- of the following manners: An access network AN com- 
tation of an intersystem handover procedure 40 mands a mobile user equipment MUE to perform meas- 
according to the invention. urements. The type of measurements may be adapted 

to physical parameters of the access systems. Exam- 
Fig. 8 shows sequences for an eighth implementa- pies of the measurements are: 

tion of an intersystem handover procedure [0080] Radio link measurements. In this case meas- 
according to the invention. 45 urements are performed on down link radio links in an 

active set. 

Fig. 9 shows sequences for a ninth implementation [0081] Intra-frequency measurements. In this case 
of an intersystem handover procedure ac- measurements on down link physical channels that do 

cording to the invention. not belong to the active set but have the same frequency 

50 as the active set are performed. 
Fig. 10 shows sequences for a tenth implementa- [0082] Inter-frequency measurements. In this case 

tion of an intersystem handover procedure measurements on down link physical channels with fre- 

according to the invention. quencies that differ from the frequency of the active set 

ar performed. 

Fig. 11 shows sequences for an el venth imple- ss [0083] Inter-system measurements. In this case 
mentation of an intersystem handover pro- measurements on down link physical channels belong- 

cedure according to the invention. ing to another radio access system than the access net- 

work AN are performed. 
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[0084] Traffic volume m asurements. In this case 
measurements on up link traffic volume are performed. 
[0085] Afterwards the mobile user equipment MUE 
gives a measurement report to the access network AN. 
[0086] Fig. 1 shows a first advantageous implemen- 
tation of the invention. 

[0087] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system,. 

[0088] Actual propositions for standards include at 
least one setup message for each communication. If a 
first number n of communications is established, n setup 
messages SU are transmitted. However, to facilitate the 
understanding of the figure, the setup messages SU are 
represented by one arrow. Effectively, the setup mes- 
sage SU is repeated n times. 

[0089] Permanently or after certain time intervals the 
number of active radio links between a mobile user 
equipment and an access network is checked. If this 
number is low, especially if only one link is found, meas- 
urements are performed. 

[0090] Preferably, it is evaluated how many base sta- 
tions of the first access system the mobile user equip- 
ment has contact. If the number is low, especially il the 
mobile user equipment is connected to only one base 
station of the first access system, an access network AN 
of the first access system, especially a Universal Mobile 
Telecommunication System UMTS, decides, whether 
an intersystem handover should be effected. By this a 
decision that a handover is needed is carried out earlier. 
[0091] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, inter-frequency measure- 
ments, or traffic volume measurements. 
[0092] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0093] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary and a logical element LE for de- 
ciding which communication or communications, are to 
be handed over. 

[0094] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0095] The access network AN informs a core net- 
work CN that a intersystem handover is required by at 
least one handover request signal HRQ. 
[0096] The core network CN contains an execution el- 

ment EE for executing the intersystem handover. 
[0097] The core network CN sends a message HRE 
to a base station controller BSC of the second access 
system, especially a Global System for Mobile Commu- 
nication GSM, that it r quests a handover. Th signal is 
one st p according to th sequ nce-diagram r present- 
ed in fig. 1 . 

[0098] Afterwards the base station controller BSC 
sends a message for handover request acc ptance 



HREA to the cor network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0099] Within the first access system, especially a 
5 Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0100] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
10 ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0101] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
is CN. 

[01 02] After completing the handover the mobile user 
equipment MUE sends a handover complete HCP sig- 
nal to the base station controller BSC. 
[0103] The base station controller BSC sends the 
20 handover complete signal HCP to the core network CN. 
[01 04] If a first number n of communications has been 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 

2S [0105] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobile user equipment MUE. The mobile user 

30 equipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 
user equipment MUE. 

[0106] Effectively, the release command RCM and the 
35 release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 
40 [0107] To clear the signalling connections to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 
45 [0108] Fig. 2 shows a second advantageous imple- 
mentation of the invention. 

[0109] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

50 [0110] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup m ssag SU is r peat d n times. 

ss [0111] It is evaluat d with how many base stations of 
the first access system the mobil user equipm nt has 
contact. If the number is low, especially if the mobile user 
equipment is connected to only one base station of the 
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first acc ss system an acc ss network AN of th first 
access system, esp cially a Universal Mobile Telecom- 
munication System UMTS, commands the mobile user 
equipment MUE to perform measurements. 
[01 1 2] The type of measurements is adapted to phys- s 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, Inter-frequency measure- 
ments, or traffic volume measurements. 
[0113] A measurement report MRT is sent from the 10 
mobile user equipment MUE to the access network AN. 
[0114] The access network AN contains a device 
DPH capable of deciding, whether a intersystem 
handover is necessary. 

[0115] If the device DPH decides, that a intersystem is 
handover is necessary, the procedure continues as de- 
scribed below. 

[01 1 6] The access network AN informs a core network 
CN that a intersystem handover is required by at least 
one handover request signal HRQ. 20 
[0117] The core network CN contains a logical ele- 
ment LE for deciding which communication or commu- 
nications are handed over and an execution element EE 
for executing the intersystem handover. 
[0118] The core network CN sends a message HRE 25 
to a base station controller BSC of the second access 
system, especially a Global System for Mobile Commu- 
nication GSM, that it requests a handover. 
[0119] Afterwards the base station controller BSC 
sends a message for handover request acceptance 30 
HRE A to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0120] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 35 
handover command HCM is sent to the access network 
AN of the first access system. 

[0121] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a *o 
handover access HAC to the base station controller 
BSC. 

[0122] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 45 
[01 23] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0124] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. so 
[0125] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[01 26] If a first number n of communications has been ss 

stablished and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 



[0127] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 
user equipment MUE. 

[0128] Effectively, the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0129] To clear the signalling connections to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[0130] Fig. 3 shows a third advantageous implemen- 
tation of the invention. 

[0131] This implementation makes use of the con- 
cept, that a mobile user equipment MUE sends to a core 
network CN of a communication system Initial User 
Equipment message IUE with information about calls to 
keep. The information could be - depending on a service 
value of the communication system - a preference or a 
definitive order to hand over certain calls. 
[0132] In this preferred implementation, the informa- 
tion IUE about calls to keep is sent before the commu- 
nications are established. However, sending the infor- 
mation about calls to keep later, is also possible in the 
setup message. 

[0133] After the information IUE about calls to keep 
has been sent from the mobile user equipment MUE to 
the core network CN of the communication system, the 
core network CN could send an acknowledge signal 
ACK to the mobile user equipment MUE. However, this 
is in no way necessary. 

[01 34] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

[0135] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[0136] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 
contact. If the number is low, especially if the mobile user 
equipment is connected to only one base station of the 
first access system an access network AN commands 
th mobile user equipment MUE to perform measure- 
ments. 

[01 37] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
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quency measurements, Inter-frequency measur - 
ments, or traffic volume measurements. 
[0138] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0139] The access network AN contains a device 
DPH capable of deciding, whether a intersystem 
handover is necessary. 

[0140] If the device DPH decides, that a intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0141] The access network AN informs a core net- 
work CN that a intersystem handover is required by at 
least one handover request signal HRQ. 
[0142] The core network CN contains a logical ele- 
ment and an execution element EE for executing the in- 
tersystem handover. 

[0143] The core network CN informs a base station 
controller BSC of the second access system, especially 
a Global System for Mobile Communication GSM, that 
it requires an intersystem handover. 
[0144] Afterwards the base station controller BSC 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communications 
are available. 

[0145] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0146] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0147] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[01 48] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0149] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[01 50] The communication is released before a com- 
munication between the mobile user equipment MUE 
and the first access system of a communication system 
is disconnected. 

[01 51] If a first number n of communications has been 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
b released. 

[0152] For each communication which is not handed 
ov r a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent Irom th core network CN to 
the mobil user quipment MUE. The mobil user 
quipment sends aft rwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 



user equipment MUE. 

[0153] Effectively, the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
s understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0154] To clear the signalling connections to the first 
access network, the core network CN sends a clear 
10 command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[01 55] Fig. 4 shows a fourth advantageous implemen- 
tation of the invention. 
is [0156] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

[01 57] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. However, 
20 to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[0158] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 
2S contact. If the number is low, especially if the mobile user 
equipment is connected to only one base station of the 
first access system an access network AN of the first 
access system, especially a Universal Mobile Telecom- 
munication System UMTS, commands the mobile user 
30 equipment MUE to perform measurements. 

[01 59] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, Inter-frequency measure- 
rs ments, or traffic volume measurements. 

[0160] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0161] The access network AN contains a device 
DPH, capable of deciding, whether a intersystem 
^0 handover is necessary. 

[0162] The mobile user equipment MUE contains a 
logical element LE, which is which is capable of deciding 
which communications are handed over. 
[01 63] If the device DPH decides, that an intersystem 
45 handover is necessary, the procedure continues as de- 
scribed below. 

[0164] A handover query HQ is signalled from the ac- 
cess network AN to the mobile user equipment MUE to 
ask the mobile user equipment MUE which communica- 

so tion or communications are to be saved. Afterwards the 
mobile user equipment sends a handover response 
HRP to the access network AN. The access network AN 
informs a core network CN that an intersystem handover 
is required by at least one handov r r quest signal 

55 HRQ. 

[0165] The core network CN informs a base station 
controller BSC of the second acc ss system, especially 
a Global System for Mobile Communication GSM, that 
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it requires a intersystem handover by sending a hando- 
ver request signal HRE to the base station controller 
BSC. 

[0166] Afterwards the base station controller BSC 
sends a message for handover request acceptance s 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0167] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 10 
handover command HCM is sent to the access network 
AN of the first access system. 

[0166] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a is 
handover access HAC to the base station controller 
BSC. 

[0169] The base station controller BSC sends after- 
wards an intersystem handover detect signal HDT to the 
core network CN. 20 
[01 70] After completing the intersystem handover the 
mobil user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0171] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 2s 
[0172] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[01 73] If a first number n of communications has been 30 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 

[0174] For each communication which is not handed 
over a disconnect order DC, a release command RCM 35 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 40 
nal RCP is sent from the core network CN to the mobile 
user equipment MUE. 

[01 75] Effectively, the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the *s 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
r presented by two arrows. 

[0176] To clear the signalling connection to the first 
acc ss network, the core network CN sends a clear so 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[0177] Fig. 5 shows a fifth advantag ous implemen- 
tation of the inv ntion. ss 
[0176] Th communication is set up betw en a mobil 
user equipment MUE and a first access system of a 
communication system. 
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[0179] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[01 80] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 
contact. If the number is low, especially if the mobile user 
equipment is connected to only one base station of the 
first access system an access network AN of the first 
access system, especially a Terrestrial Radio Access 
Network UTRAN of an Universal Mobile Telecommuni- 
cation System UMTS, commands the mobile user 
equipment MUE to perform measurements. 
[0181] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, Inter-frequency measure- 
ments, or traffic volume measurements. 
[0182] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0183] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary. 

[0184] The mobile user equipment MUE contains a 
logical element LE, which is which is capable of deciding 
which communication or communications are handed 
over. 

[0185] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0186] The access network AN sends a capability re- 
quest CRQ to the core network CN. The core network 
CN contains a capability analysis element CAE, which 
performs measurements and/or calculation about capa- 
bilities in the network. Thus, the capability analysis ele- 
ment CAE is a means for determing a capability of the 
network. 

[0187] A content of a capability answer CA, which is 
afterwards sent to the access network AN depends on 
a capability which the capability analysis element CAE 
has notified as available. 

[0188] A handover query HQ is signalled from the ac- 
cess network AN to the mobile user equipment MUE to 
ask the mobile user equipment MUE which communica- 
tions are to be saved. Afterwards the mobile user equip- 
ment sends a handover response HRP to the access 
network AN. The access network AN informs a core net- 
work CN that an intersystem handover is required by at 
least one handover request signal HRQ. 
[0169] The core network CN informs a base station 
controller BSC of the second access system, especially 
a Global System for Mobile Communication GSM : that 
it requires an int rsystem handover by sending a hando- 
v r request signal HRE to the base station controller 
BSC. 

[0190] Afterwards th base station controller BSC 
sends a message for handover request acceptance 
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HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0191] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0192] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0193] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[01 94] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0195] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[01 96] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[0197] If a first number n of communications has been 
stablished and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 

[0198] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 
user equipment MUE. 

[01 99] Effectively, the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0200] To clear the signalling connection to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[0201] According to fig. 6 an alternative solution is de- 
scribed in which a mobile user equipment contains a log- 
ical element LE and an execution element EE. 
[0202] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

[0203] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. Howev r, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 



the setup m ssage SU is repeated n times. 
[0204] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 
contact. If the number is low, especially if the mobile user 

s equipment is connected to only one base station of the 
first access system an access network AN of the first 
access system, especially a Universal Mobile Telecom- 
munication System UMTS, commands the mobile user 
equipment MUE to perform measurements. 

10 [0205] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-f re- 
quency measurements, Inter-frequency measure- 
ments, or traffic volume measurements. 

is [0206] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0207] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary. 

20 [0208] The mobile user equipment MUE contains a 
logical element LE, which is capable of deciding which 
communication or communications are handed over. 
[0209] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 

25 scribed below. 

[0210] The access network AN may send a capability 
request CRQto the core network CN. The core network 
CN contains a capability analysis element CAE, which 
performs measurements and/or calculation about capa- 

30 bilities in the network. Thus, the capability analysis ele- 
ment CAE is a means for determing a capability of the 
network. 

[0211] A content of a capability answer CA, which is 
afterwards sent to the access network AN depends on 
35 a capability which the capability analysis element CAE 
has notified as available. 

[0212] The capability analysis element CAE as well 
as the capability request CRQ and the capability answer 
CA are advantageous but not necessary. 

40 [0213] A handover query HQ is signalled from the ac- 
cess network AN to the mobile user equipment MUE. 
Afterwards the mobile user equipment sends a hando- 
ver response HRP to the access network AN. 
[021 4] A mobile user decides to remain within the first 

45 access system after he has been informed that at least 
one of the communications of the mobile user equip- 
ment MUE would be interrupted in the case of a hando- 
ver. Access network is informed about this with a hando- 
ver response message HRP. 

so [0215] A preferred embodiment of the invention which 
is described according to fig. 7 includes a logical ele- 
ment LE within a mobile user equipment MUE. The log- 
ical element LE is capable of deciding which communi- 
cation or communications are handed over in the cas 

55 that the mobile user equipm nt MUE would move be- 
tween a first access syst m and a s cond access sys- 
tem. 

[0216] The communication is set up between the mo- 
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bile us r equipment MUE and the first access system of 
the communication system. 

[0217] If a first number n of communications is estab- 
lished, n setup m ssages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[0218] As a part of the setup message SU the mobile 
user equipment MUE informs the access network AN 
about a communication or communications that should 
be handed over. 

[0219] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary. 

[0220] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0221] The access network AN informs a core net- 
work CN that an intersystem handover is required by at 
least one handover request signal HRQ. 
[0222] The core network CN contains an execution el- 
ement EE for executing the handover. 
[0223] The core network CN informs a base station 
controller BSC of a second access system, especially a 
Global System for Mobile Communication GSM, that it 
requires an intersystem handover by sending a hando- 
ver request signal HRE to the base station controller 
BSC. 

[0224] Afterwards the base station controller BSC 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0225] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0226] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0227] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[0228] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete signal HCP to the base station controller BSC. 
[0229] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[0230] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[0231] If a first number n of communications has be n 
establish d and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 
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[0232] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
5 the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 
user equipment MUE. 
10 [0233] Effectively the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
is represented by two arrows. 

[0234] To clear the signalling connection to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete signal 
20 CCP to the core network. 

[0235] In the preferred embodiments of the invention 
which are described according to fig. 8 a mobile user 
equipment MUE contains a logic element LE as well as 
an execution element EE for executing handover. 
25 [0236] The communication is set up between the mo- 
bile user equipment MUE and a first access system, es- 
pecially a Universal Mobile Telecommunication System 
UMTS, of the communication system,. 
[0237] If a first number n of communications is estab- 
30 lished, n setup messages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[0238] As a part of the setup message SU the mobile 
35 user equipment MUE informs the access network AN 
about a communication or communications that should 
be handed over. 

[0239] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 

*o contact. If the n umber is low, especially if the mobile user 
equipment is connected to only one base station of the 
first access system an access network AN of the first 
access system, especially a Universal Mobile Telecom- 
munication System UMTS, commands the mobile user 

45 equipment MUE to perform measurements. 

[0240] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, Inter-frequency measure- 

50 ments, or traffic volume measurements. 

[0241] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0242] The access network AN contains a device 
DPH, capable of d ciding, whether an int rsystem 

55 handover is n cessary and a logical el ment LE for d - 
ciding which communication or communications ar 
handed over. 

[0243] If the device DPH decides, that an intersystem 
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handover is necessary, the procedure continues as de- 
scribed below. 

[0244] An access network AN of the first access sys- 
tem sends a handover query HQ to a mobile user equip- 
ment MUE. s 
[0245] Afterwards the mobile user equipment sends 
a handover response HRP to the access network AN. 
The mobile user equipment MUE disconnects those 
communication or communications that cannot be kept. 
The mobile user equipment informs the core network 
CN which communication or communications should be 
kept. The access network informs a core network CN 
that an intersystem handover is required by at least one 
handover request signal HRQ. 

[0246] The core network CN informs a base station 
controller BSC of the second access system, especially 
a Global System for Mobile Communication GSM, that 
it requires an intersystem handover by sending a hando- 
ver request signal HRE to the base station controller 
BSC. 

[0247] Afterwards the base station controller BSC 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0248] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0249] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0250] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[0251] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0252] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[0253] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[0254] If a first number n of communications has been 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 

[0255] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobile user equipment MUE. The mobil user 
equipment sends aft rwards the r lease command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 



user equipment MUE. 

[0256] Effectively the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0257] To clear the signalling connection to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN sends afterwards a clear complete signal 
CCP to the core network. 

[0258] Fig. 9 shows an advantageous implementation 
of the invention. 

[0259] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

[0260] Actual propositions for standards include at 
least one setup message for each communication. If a 
first number n of communications is established, n setup 
messages SU are transmitted. However, to facilitate the 
understanding of the figure, the setup messages SU are 
represented by one arrow. Effectively, the setup mes- 
sage SU is repeated n times. 

[0261] Permanently or after certain time intervals the 
number of active links is checked. If this number is low, 
especially if only one link is found, measurements are 
performed. 

[0262] Preferably it is evaluated with how many base 
stations of the first access system the mobile user equip- 
ment has contact. If the number is low, especially if the 
mobile user equipment is connected to only one base 
station of the first access system an access network AN 
of the first access system, especially a Universal Mobile 
Telecommunication System UMTS, decides, whether 
an intersystem handovershould be effected. By this de- 
cision that a handover is needed is carried out earlier. 
[0263] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, inter-frequency measure- 
ments, or traffic volume measurements. 
[0264] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0265] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary and a logical element LE for de- 
ciding which communication or communications are to 
be handed over. 

[0266] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0267] The access network AN informs a core net- 
work CN that an intersystem handover is required by at 
least one handover request signal HRQ. 
[0268] Th core network CN contains an xecution el- 
ement EE for executing the handover. 
[0269] The mobile user equipment contains means 
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for keeping at least on call on hold. Pr ferably the 
means is a hold execution element HE. 
[0270] The core network CN sends a hold order HO 
to the mobile user equipment MUE. The hold execution 
element HE puts the requested call on hold and sends 
a message for hold acceptance HOA to the core net- 
work. The sending of the hold order HO and the hold 
acceptance HOA in the mentioned directions is not part 
of any GSM standard. However, it is advangeous to in- 
form the mobile user equipment about a communication 
or communications that are on hold. 
[0271] With this implementation it is possible, to 
handover conference calls and/or to keep one ore more 
communications on hold with the possibility of reactivat- 
ing them at a later time. 

[0272] The core network CN sends a message HRE 
to a base station controller BSC of the second access 
system, especially a Global System for Mobile Commu- 
nication GSM, that it requests a handover. The signal is 
on step according to the sequence -diagram. 
[0273] Afterwards the base station controller BSC 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0274] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0275] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0276] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[0277] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plete HCP signal to the base station controller BSC. 
[0278] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[0279] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[0280] If a first number n of communications has been 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to 
be released. 

[0281] For each communication which is not handed 
ov r a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to 
the mobil user quipment MUE. Th mobil us r 
quipment sends afterwards the release command 
RCM to the core network CN. The release complete sig- 
nal RCP is sent from the core network CN to the mobile 



us r equipment MUE. 

[0282] Effectively, the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
5 understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0283] To clear the signalling connections to the first 
access network, the core network CN sends a clear 
io command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[0284] Fig. 10 shows an advantageous implementa- 
tion of the invention. 
is [0285] The communication is set up between a mobile 
user equipment MUE and a first access system of a 
communication system. 

[0286] Actual propositions for standards include at 
least one setup message for each communication. If a 
first number n of communications is established, n setup 
messages SU are transmitted. However, to facilitate the 
understanding of the figure, the setup messages SU are 
represented by one arrow. Effectively, the setup mes- 
sage SU is repeated n times. 

[0287] Permanently or after certain time intervals the 
number of active links is checked. If this number is low, 
especially if only one link is found, measurements are 
performed. 

[0288] Preferably, it is evaluated with how many base 
stations of the first access system the mobile user equip- 
ment has contact. If the number is low, especially if the 
mobile user equipment is connected to only one base 
station of the first access system an access network AN 
of the first access system, especially a Universal Mobile 
Telecommunication System UMTS, decides, whether 
an intersystem handovershould be effected. By this de- 
cision that a handover is needed is carried out earlier. 
[0289] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, inter-frequency measure- 
ments, or traffic volume measurements. 
[0290] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0291] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary and a logical element LE for de- 
ciding which communication or communications are to 
be handed over. 

[0292] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0293] The access network AN informs a core net- 
work CN that an intersystem handover is required by at 
least one handover r quest signal HRQ. 
[0294] The core network CN contains an execution el- 
ement EE for executing the handover. 
[0295] The core network CN sends a message HRE 
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to a bas station controll r BSC of the second acc ss 
system, especially a Global System for Mobile Commu- 
nication GSM, that it requests a handover The signal is 
one step according to the sequence-diagram. 
[0296] Afterwards the base station controller BSC 5 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 
communications are available. 

[0297] Within the first access system, especially a io 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system. 

[0298] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 

[0299] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[0300] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 
plet HCP signal to the base station controller BSC. 
[0301] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[0302] The mobile user equipment contains means 
for keeping at least one call on hold. Preferably the 
means is a hold execution element HE. 
[0303] The core network CN sends a hold order HO 
to the mobile user equipment MUE. The hold execution 
element HE puts the requested call on hold and sends 
a message for hold acceptance HOA to the core net- 
work. The sending of the hold order HO and the hold 
acceptance HOA in the mentioned directions is not part 
of any GSM standard. However, it is advangeous to in- 
form the mobile user equipment about a communication 
or communications that are on hold. 
[0304] With this implementation it is possible, to 
handover conference calls and/or to keep one ore more 
communications on hold with the possibility of reactivat- 
ing them at a later time. 

[0305] The communication is released before a com- 
munication between a mobile user equipment MUE and 
a first access system of a communication system is dis- 
connected. 

[0306] If a first number n of communications has been 
stablished and a second, lower number m of commu- 
nications, including both active and held communica- 
tions, is handed over, n-m communications have to be 
released. 

[0307] For each communication which is not handed 
ov r a disconnect order DC, a release command RCM 
and a release complete signal RCP are s nt. The dis- 
connect order DC is s nt from the core network CN to 
the mobile us r quipment MUE. The mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. Th r lease complete sig- 



nal RCP is sent from the core network CN to the mobil 
user equipment MUE. 

[0308] Effectively the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0309] To clear the signalling connections to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN signals afterwards a clear complete CCP 
signal to the core network. 

[0310] In the preferred embodiments of the invention 
which are described according to fig. 11 a mobile user 
equipment MUE contains a logic element LE as well as 
an execution element EE for executing handover. 
[0311] The communication is set up between the mo- 
bile user equipment MUE and a first access system, es- 
pecially a Universal Mobile Telecommunication System 
UMTS, of the communication system. 
[0312] If a first number n of communications is estab- 
lished, n setup messages SU are transmitted. However, 
to facilitate the understanding of the figure, the setup 
messages SU are represented by one arrow. Effectively, 
the setup message SU is repeated n times. 
[0313] As a part of the setup message SU the mobile 
user equipment MUE informs the access network AN 
about a communication or communications that should 
be handed over. 

[0314] It is evaluated with how many base stations of 
the first access system the mobile user equipment has 
contact If the number is low, especially if the mobile user 
equipment is connected to only one base station of the 
first access system an access network AN of the first 
access system, especially a Universal Mobile Telecom- 
munication System UMTS, commands the mobile user 
equipment MUE to perform measurements. 
[0315] The type of measurements is adapted to phys- 
ical parameters of the access systems. Examples of the 
measurements are: radio link measurements, intra-fre- 
quency measurements, Inter-frequency measure- 
ments, or traffic volume measurements. 
[0316] A measurement report MRT is sent from the 
mobile user equipment MUE to the access network AN. 
[0317] The access network AN contains a device 
DPH, capable of deciding, whether an intersystem 
handover is necessary and a logical element LE for de- 
ciding which communication or communications are 
handed over. 

[0318] If the device DPH decides, that an intersystem 
handover is necessary, the procedure continues as de- 
scribed below. 

[0319] An access network AN of the first access sys- 
tem sends a handover query HO to a mobile user equip- 
m nt MUE. 

[0320] Afterwards the mobile user equipment sends 
a handover response HRP to the access network AN. 
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Th access network informs a cor n twork CN that an 
intersystem handover is required by at least one hando- 
ver request signal HRQ. 

[0321] The mobile user equipment contains means 
for keeping at least one call on hold. Preferably the s 
means is a hold execution element HE. 
[0322] The mobile user equipment MUE sends a hold 
order HO to the core network CN. The hold execution 
element HE puts the requested call on hold and sends 
a message for hold acceptance HOA to the mobile user 10 
equipment MUE. 

[0323] With this implementation it is possible, to 
handover conference calls and/or to keep one ore more 
communications on hold with the possibility of reactivat- 
ing them at a later time. is 
[0324] The core network CN informs a base station 
controller BSC of the second access system, especially 
a Global System for Mobile Communication GSM, that 
it requires an intersystem handover by sending a hando- 
ver r quest signal HRE to the base station controller 20 
BSC. 

[0325] Afterwards the base station controller BSC 
sends a message for handover request acceptance 
HREA to the core network CN, for example to indicate 
that the resources for the requested communication or 2s 
communications are available. 

[0326] Within the first access system, especially a 
Universal Mobile Telecommunication System UMTS, a 
handover command HCM is sent to the access network 
AN of the first access system 30 
[0327] The access network AN transmits afterwards 
the handover command HCM to the mobile user equip- 
ment MUE. The mobile user equipment MUE sends a 
handover access HAC to the base station controller 
BSC. 35 
[0328] The base station controller BSC sends after- 
wards a handover detect signal HDT to the core network 
CN. 

[0329] After completing the intersystem handover the 
mobile user equipment MUE sends a handover com- 40 
plete HCP signal to the base station controller BSC. 
[0330] The base station controller BSC sends the 
handover complete signal HCP to the core network CN. 
[0331] The communication is released before a com- 
munication between a mobile user equipment MUE and *s 
a first access system of a communication system is dis- 
connected. 

[0332] If a first n umber n of communications has been 
established and a second, lower number m of commu- 
nications is handed over, n-m communications have to so 
be released. 

[0333] For each communication which is not handed 
over a disconnect order DC, a release command RCM 
and a release complete signal RCP are sent. The dis- 
connect order DC is sent from the core network CN to ss 
the mobil us r equipment MUE. Th mobile user 
equipment sends afterwards the release command 
RCM to the core network CN. Th release complete sig- 



nal RCP is s nt from th core network CN to the mobile 
user equipment MUE. 

[0334] Effectively: the release command RCM and the 
release complete signal RCP are repeated n-m times to 
release n-m communications. However, to facilitate the 
understanding of the figure, the release command RCM 
and the release complete signal RCP messages are 
represented by two arrows. 

[0335] To clear the signalling connection to the first 
access network, the core network CN sends a clear 
command CCM to the access network AN. The access 
network AN sends afterwards a clear complete signal 
CCP to the core network. 

[0336] A disconnect, a release or a release complete 
message need not to be sent just after the handover 
complete message. However, this has the advantage 
that the resources in the core network are released ear- 
lier. 
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RCM r leas command 
RCP release complete signal 
SMS Short Messaging Service 
SU setup message 

UMTS Universal Mobile Telecommunication System s 
UTRAN Universal Mobile Telecommunication System 
Terrestrial Radio Access Network 



Claims 

1 . A communication system with at least two different 
access systems, wherein a first access system is 
capable of handling a first number of communica- 
tions between a mobile user equipment (MUE) and 
the first access system and wherein a second ac- 
cess system is capable of handling a second 
number of communications between the mobile us- 
er equipment (MUE) and the second access sys- 
tem, 

characterised in that the mobile user equipment 
(MUE) and/or the communication system contains 
at least one means for making at least one decision 
which communication or communications are hand- 
ed over in the case that the mobile user equipment 
(MUE) moves between the first access system and 
the second access system and in that the mobile 
user equipment (MUE) and/or the communication 
system contain at least one means for executing the 
at least one decision. 

2. The communication system according to claim 1 , 
characterised in that the communication system 
contains at least one means (CAE) for determining 
a capability of at least one of the access systems. 

3. The communication system according to claim 2, 
characterised in that the means for determining the 
capability is located in a core network (CN). 

4. The communication system according to any of the 
claims 1 to 3 : characterised in that at least one ac- 
cess network (AN) of the communication system 
contains the means for executing the at least one 
decision. 

5. The communication system according to any of the 
claims 1 to 3, characterised in that a core network 
(CN) contains the means for executing the at least 
one decision. 

6. The communication system according to any of the 
claims 1 to 3 : characterised in that the mobile user 
equipm nt (MUE) contains the means for x cuting 
th at least one decision. 

7. The communication system according to any of the 
claims 1 to 6, characterised in that at least one ac- 



c ss network (AN) of the communication system 
contains the means for making at least one deci- 
sion. 

8. The communication system according to any of the 
claims 1 to 6, characterised in that at least one core 
network (CN) contains the means for making at 
least one decision. 

9. The communication system according to any of the 
claims 1 to 6, characterised in that the mobile user 
equipment (MUE) contains the means for making at 
least one decision. 

10. The communication system according to any of the 
claims 1 to 9, characterised in that it contains a 
means for making at least one decision whether an 
intersystem handover is necessary. 

11. The communication system according to any of the 
claims 1 to 10, characterised in that the means for 
making at least one decision whether an intersys- 
tem handover is necessary is a device (DPH). 

12. The communication system according to claim 10 
or 11, characterised in that the device (DPH) is lo- 
cated in an access network (AN). 

13. The communication system according to claim 12, 
characterised in that the device (DPH) is located in 
a radio network controller. 

14. The communication system according to claim 11 , 
characterised in that the device (DPH) is located in 
a core network (CN). 

15. Method for managing a communication system, 
with at least two different access systems, wherein 
a first access system is capable of handling a first 
number of communications between a mobile user 
equipment (MUE) and the first access system and 
wherein a second access system is capable of han- 
dling a second number of communications between 
the mobile user equipment (MUE) and the second 
access system, 

characterised in that it is evaluated if a handover 
from the first access system to the second access 
system should be effected, wherein in the case that 
the handover is necessary it is selected which com- 
munication or communications are handed over. 

16. The method according to claim 1 5, characterised in 
that an access network (AN) sends a handover que- 
ry to the mobile us r equipment (MUE). 

17. The method according to claim 1 6, characterised in 
that the acc ss network (AN) signals a core network 
(CN), before the access network (AN) sends the 
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handover query (HQ) to the mobil user equipment 
(MUE). 

1 8. The method according to claim 1 7, characterised in 
that the core network (CN) adds information about 
a communication or communications which can be 
supported. 

1 9. The method according to any of the claims 1 5 to 1 B, 
characterised in that it enables a mobile user to de- 
cide about the communication or the communica- 
tions which should be handed over to the second 
access system. 

20. The method according to any of the claims 1 5 to 1 9, 
characterised in that the mobile user equipment 
(MUE) informs the access network (AN) about the 
communication or the communications which 
should be handed over to the second access sys- 
tem. 

21 . Th method according to any of the claims 1 5 to 20, 
characterised in that the mobile user equipment 
(MUE) receives a handover query (HOQ) for hando- 
ver towards the second access system, then the 
mobile user equipment (MUE) disconnects all con- 
nections, that cannot be kept in the second access 
system. 

22. The method according to any of the claims 1 5 to 21 , 
characterised in that the core network (CN) decides 
which communication or communications should be 
handed over to the second access system. 

23. The method according to any of the claims 1 5 to 22, 
characterised in that all communications which can- 
not be kept in the second access system are dis- 
connected. 

24. The method according to any of the claims 1 5 to 23, 
characterised in that at least one decision about a 
communications which are handed over in the case 
that the mobile user equipment (MUE) would move 
between the first access system and the second ac- 
cess system depends on at least one presetting. 

25. The method according to claim 24, 
characterised in that the presettings are located 
within a mobile user equipment 

26. The method according to claim 25, 
characterised in that the presettings are transferred 
to the core network within an initial user equipment 
(IUE) message and/or in a setup (SU) message. 

27. The method according to claim 25, 
characterised in that a message which dep nds on 
the presettings is sent to the core network (CN) after 
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the core network (CN) has sent a request to the mo- 
bile user equipment (MUE). 

28. The method according to claim 24, 

5 characterised in that the presettings are stored with- 
in an access network (AN) and/or an core network 
(CN). 

29. The method according to claim 28, 

10 characterised in that the presettings can be different 
for each mobile user. 

30. The method according to claim 28, 
characterised in that the presettings are identical for 

*5 all users. 

31 . The method according to any of the claims 24 to 30, 
characterised in that the presettings can be different 
for different categories of communications. 

20 

32. The method according to any of the claims 24 to 31 , 
characterised in that the presettings can be different 
for different priorities for different communications. 

2S 33. The method according to any of the claims 24 to 32, 
characterised in that the presettings are defined 
and/or modified by an operator. 

34. The method according to any of the claims 24 to 33, 
30 characterised in that the presettings are defined 

and/or modified by a mobile user. 

35. The method according to any of the claims 1 5 to 34, 
characterised in that at least one of the communi- 

35 cations is put on hold before the handover and kept 
on hold after the handover. 

36. The method according to any of the claims 1 5 to 35, 
characterised in that the mobile user equipment 

40 (MUE) puts the at least one communication on hold. 

37. The method according to any of the claims 1 5 to 35, 
characterised in that the core network (CN) puts the 
at least one communication on hold. 

45 

38. Mobile user equipment, capable of communicating 
in a communication system, characterised in that it 
contains an indicator that an intersystern handover 
is needed. 

so 

39. Method for managing a communication system, 
with at least two different access systems, wherein 
a first access system is capable of handling a first 
number of communications between a mobile user 

ss quipment (MUE) and th first acc ss syst m and 

wherein a second access system is capable of han- 
dling a second number of communications between 
the mobile user equipment (MUE) and the second 
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access system,characteris d in that the method is 
carried out in a way that at least on of the commu- 
nications is put on hold before the intersystem 
handover and kept on hold after the intersystem 
handover. s 
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